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Problem
The 
Objectives
The major objective of this study is to develop an automated fault isolation system prototype using a rule based expert system to prove the feasibility of building a low cost fault isolation system that meets all the restrictions as previously described.
The secondary goal is to eventually convert the prototype to an operational system. The prototype can also be used for the following:
• to explain the fault isolation approach and methodology as a training tool
• to verify the methodology during its development • to identify the operator interface requirements.
Scope
The fault isolation prototype was developed for the DSS1, DSS2, MDM, and SM. The interface processors for the equipment were not included.
APPROACH
The NGT automated fault isolation concept takes the top down approach. The system level fault isolation expert system will first verify that the fault indeed occurred in the NGT and will identify the faulty equipment. It will then invoke an equipment level fault isolation expert system to identify the faulty component at the LRU level.
There is an equipment level fault isolation expert system for each piece of equipment.
The system level fault isolation expert system will compare the equipment input and output status for a data stream and perform Ioopback 140°.
• WHITE SANDS GROUND TERMINAL During these periods, the data stream is not stable (Miksell, et al., 1987 The DSS2 fault isolation expert system has the knowledge base and rules to perform the process of elimination as previously described and will isolate the faulty module or modules.
Multiplexer and Demultiplexer
This section describes the fault isolation algorithms for the multiplexer and demultiplexer portions of the MDM separately.
Multiplexer
The Multiplexer systems at the NGT consist of The composite data stream from GSFC or JSC will be routed to the spare unit and demultiplexed, and the output data stream status will be monitored.
If the data stream is good then the fault is in the NGT. There are three logic cards in an OTU and four logic cards in an IC. If only one data stream has problems, the fault is in the associated OTU. If all the data streams have problems, the fault is in the IC.
Based on the failure symptoms the most likely faulty logic card can be isolated.
Statistical Multiplexer
The SM at the NGT consists of a transmit section The expert system will monitor the data stream status and determine the faulty module.
PROGRESS AND PROTOTYPE USAGE
The system level fault isolation expert system was implemented in dBASE Ill to take advantage of a relational file structure for storing the service schedules and configuration information, and for the ease in data input.
The DSS1 fault isolation expert system was implemented in VP-Expert, a rule-based expert system development tool (Sawyer, et al., 1987 Terminal.
